Childhood traumas, in the form of physical, sexual, and emotional abuse and neglect, are globally widespread and highly prevalent, and associated with a range of subsequent poor health outcomes. This study sought to understand the relationship between physical, sexual and emotional childhood abuse and subsequent HIV-risk behaviours amongst young people (18-30) living in urban informal settlements in Durban, South Africa. Data came from selfcompleted questionnaires amongst 680 women and 677 men comprising the baseline of the Stepping Stones and Creating Futures intervention trial. Men and women were analysed separately. Logistic regression models assessed the relationship between six HIV-risk behaviours and four measures of trauma: the form of trauma, the severity of each trauma, the range of traumas, and overall severity of childhood trauma. Childhood traumas were incredibly prevalent in this population. All childhood traumas were associated with a range of HIV-risk behaviours. This was for the ever/never trauma, as well as the severity of each type of trauma, the range of trauma, and overall severity of childhood trauma. Despite the wider harsh contexts of urban informal settlements, childhood traumas still play a significant role in shaping subsequent HIV-risk behaviours amongst young people. Interventions to reduce childhood traumas for populations in informal settlements need to be developed. In addition, trauma focused therapies need to be considered as part of wider HIV-prevention interventions for young adults.
Introduction
Childhood traumas, in the form of physical, sexual, and emotional abuse and neglect, are globally widespread and highly prevalent [1, 2] . A systematic review of population-based studies estimated that amongst 2-17 year olds, the minimum prevalence of past-year physical abuse a1111111111 a1111111111 a1111111111 a1111111111 a1111111111 was at least 50% for Africa, Asia, and Northern America and over 30% for Latin America [1] . For youth aged 2 to 14, estimated prevalence of past-year violence was up to 80% in Africa [1] . In South Africa, a multi-community sample of children aged 10-17, found prevalence of lifetime physical abuse was 56.3%, emotional abuse 35.5% and sexual abuse 9% [3] . Overall, in the South African multi-community sample of children just over two-thirds (68.9%) reported any lifetime abuse and a quarter (27.1%) reported experiencing multiple forms of abuse [3] . In a young adult rural population (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) in South Africa, 39.1% of women and 16.7% of men had experienced sexual abuse, while 89.3% of women and 94.4% of men had experienced physical punishment as children [4] .
As well as being a human rights violation, experiences of childhood traumas have short and long-term impacts on people's health. Women and men who have experienced childhood traumas are more likely to report a range of sexual risk behaviours [5] , including more likely to trade sex for cash [6] , experience or perpetrate intimate partner violence (IPV) [7, 8] , engage in risky alcohol use, and drug use [4, 5] , and have more sex partners [6] . In South Africa, a longitudinal study showed those who experienced childhood traumas were also more likely to acquire HIV [4] .
Globally, urban informal settlements are rapidly growing as the global population urbanises [9] . Urban informal settlements, while providing substantial opportunities associated with urban economies, are also settings with significant health challenges. Studies suggest that HIV prevalence and violence against women in informal settlements are higher than in formal settlements [10] [11] [12] . There is some suggestion that urban residency may also increase experiences of childhood traumas [13] . Despite this, there is little evidence about the relationship between childhood traumas and current HIV-risk behaviours amongst residents of informal settlements.
In this paper, we seek to describe the associations between sexual, physical, and emotional childhood traumas amongst women and men resident in informal settlements in eThekwini, South Africa and their subsequent HIV-risk behaviours. We draw on data from the baseline of the Stepping Stones and Creating Futures trial, a cluster randomized control trial (RCT) assessing the impact of this gender transformative and livelihood strengthening intervention on women's experience, and men's perpetration, of IPV [14] . We assess whether experience of each type of childhood trauma is independently associated with HIVrisk; whether there is a dose response for each type of childhood trauma and HIV-risk; whether the range of childhood traumas experienced is independently associated with HIVrisk; and whether the overall severity of childhood trauma is independently associated with HIV-risk.
Methods
Data are drawn from N = 680 women and N = 677 men who participated in the baseline assessment for the Stepping Stones and Creating Futures RCT, carried out in urban informal settlements near Durban, South Africa between September 2015 and September 2016.
Women and men between 18 and 30, who were out of school, not in formal work and resident in an informal settlement, were eligible to participate. We worked with Project Empower, a local implementing agency, experienced in informal settlement interventions, to identify potential participants through community meetings and snow-ball sampling. The study comprised 34 clusters with 19-21 women and 16-22 men per cluster [14] . At recruitment, participants were not blinded to study arm. Those in the intervention arm received R100 (~US$7) and those in the control arm received R300 (~US$21) for completion of the baseline survey instrument. Ethical approval for the study was received from the University of KwaZulu-Natal and the South African Medical Research Council. Further information on procedures is described elsewhere [14] .
Data collection
Once enrolled into the study, participants self-completed structured questionnaires. Questionnaires were on study provided cellphones, and available in isiZulu, Xhosa, and English and had built in logic and skip patterns. Questionnaires had been tested prior to roll-out with young people from informal settlements, and young people were confident in using cellphones and this approach to data collection. If literacy was an issue, same sex trained fieldworkers were able to support questionnaire completion, through face-to-face interviews with participants entering the data, and interviewers reading out questions. Few participants (<5%) required this support, and as such, it was unlikely to influence responses given the small number of cases.
Measures
Six variables, which have been associated with HIV-risk in a range of studies from across Africa, were identified as outcome variables for the analysis.
Transactional sex in the past year with a casual or once-off sexual partner. Five questions asked about whether a woman had sex with a man because she expected to receive, or did receive a range of items, including cash, a place to stay, drugs, school fees, airtime, or anything else she could not afford [15] . One, or more, positive responses to any of the five questions was coded as engaging in transactional sex. Men were asked whether they thought a woman had sex with them because she expected to receive items [16] .
Sexual partners in past year. We asked three questions about sexual partners in the past year. We asked about the number of main sexual partners, casual sexual partners or khwapheni, and once-off sexual partners. In each instance, a cutoff score of 4 or more was used in the logistic regression and analysis kept each type of sex partner separate.
Condom use at last sex. A single question asked about condom use in last sex act. Responses were either yes or no.
Physical and/or sexual IPV perpetration (men) and experience (women) in the past year. Eight items, five physical IPV and three sexual IPV, were asked. Men were asked about perpetration and women about experience of IPV. Questions were based on the WHO multi-country survey on violence against women [17] and adapted and extensively tested in South Africa [18] . Responses for each item were never, once, few, and many. A positive response to any of the eight items led to a person being coded as having perpetrated IPV (men) and experienced IPV (women) in the past year.
Non-partner sexual violence perpetration (men) and experience (women) in the past year. Six items asked about women's experience and men's perpetration of non-partner sexual violence, including gang rape. Scales had been developed and extensively tested in South Africa [19] . Responses were never, once, few and many.
Harmful alcohol use. Alcohol use was assessed using the Alcohol Use Disorder Identification Test (AUDIT) scale. Ten items asked about past year alcohol use, with scores summed. A cut-off score of 8 or more indicated potential harmful alcohol use [20] , and the same cut-off score was used for women and men.
Childhood traumas were the exposure variable. Eleven items asked about childhood traumas and were based on the on the short form of the Childhood Trauma Questionnaire [21] and modifications already undertaken in South Africa [4] . As all participants were 18 or older, participants were asked, "before I reached 18 I. . ." Five items asked about emotional abuse and neglect. Three items asked about physical abuse and witnessing of violence. Three items asked about experiencing sexual abuse. Responses were on a four-point Likert scale, never, sometimes, often, very often.
Childhood traumas were summarized in four ways. First, each type of trauma (emotional, physical, sexual) was dichotomized into a never/ever binary. Second, a straight score of severity for each type of trauma was created through simple summation of scores for individual items. Third, the range of traumas was assessed by classifying participants into those who had experienced no trauma, only one type, two types, or all three types. Finally, a direct summation of all items provided an overall childhood trauma severity score.
Socio-demographic measures includes age, educational level including whether a person had passed matric (high school leaving), and household food insecurity. Depression was assessed using The Centre for Epidemiologic Studies Depression Scale (CES-D) scale [22] and had been used in South Africa previously [23, 24] . Twenty items asked about depressive symptoms in the past week, with responses ranging from never to everyday (α = 0.88).
Analysis
Men and women were analysed separately, and analyses included adjustment for cluster sampling. Descriptive statistics for the socio-demographic measures and each HIV-risk behaviour were first constructed. We then compiled descriptive statistics of the different forms of childhood traumas, including summaries for each type and the range of traumas.
For analysis, Gaussian regression models, reporting odds ratios and adjusting for clustering, age education, current food security, earnings, depressive symptoms, length of time living in community and study arm, were constructed for each HIV-risk behaviour. Model 1 examined whether a person had experienced childhood trauma (emotional, physical, sexual) at all and whether it was significantly associated with each HIV-risk variable. In model 2, each childhood trauma was treated as a score to indicate the severity of the trauma and assessment was made as to whether this independently predicted each HIV-risk behaviour. Model 3 assessed whether the range of traumas experienced was independently associated with each HIV-risk behaviour. Model 4 looked at overall severity of childhood trauma and its relationship to each HIV-risk behaviour.
Results
In total 680 women and 677 men were recruited into the study. There were few differences between women and men in terms of age and education level (Table 1) . More men than women reported HIV-risk behaviours, particularly transactional sex with a causal or once-off partner, and the number of all sexual partners in the past year. Condom use in the last year was similar, as was IPV experience/ perpetration and non-partner sexual violence experience/ perpetration. Men reported higher levels of harmful alcohol use than women (43.3% and 23.1% respectively). Mean AUDIT scores for men were 7.8 (min-max scores 0-40), and for women 4.3 (min-max scores 0-38).
Overall prevalence of childhood traumas were high. Table 2 shows the distribution of different forms of childhood abuse. Emotional abuse was very common with almost three-quarters of women (72.4%) and just over three-quarters of men (77.9%) reporting emotional abuse or neglect growing up. All types of emotional abuse were common, with the exception of parents being "too drunk or drugged to look after me", where only around one quarter of women and men reported this. Physical abuse and witnessing of violence in the home was common and reported by about three quarters of participants. The most common form of physical abuse was being beaten with a belt, stick, or something hard, with about two-thirds of women and men reporting having experienced this at least once. Sexual abuse was the least form of childhood trauma, although still very high. One third of women (36.0%) and almost a half of men (47.9%) reported at least one type of sexual abuse. Experiencing more than one form of childhood abuse was also common. For women, 39.1% reported two forms of childhood abuse, and 27.7% three types of childhood abuse, while for men 31.6% reported two forms, and 40.2% all three forms of childhood abuse.
For women, transactional sex in the past year was associated with ever experiencing emotional abuse, severity of emotional abuse, ever experiencing sexual abuse, and severity of sexual abuse (Table 3) . Having four or more main sexual partners in the past year, and having four or more casual sexual partners in the past year were both associated with any sexual abuse, and severity of sexual abuse for women. Women reporting more than four once-off sexual partners in the past year were more likely to report ever being sexually abused. Non-condom use was associated with ever experiencing emotional abuse, and ever experiencing physical abuse. Past year IPV experience was associated with any emotional abuse, ever physical abuse, severity of physical abuse, any sexual abuse and severity of sexual abuse in childhood. Experience of nonpartner sexual violence and harmful alcohol use were both associated with any emotional abuse, severity of emotional abuse, any physical abuse and severity of physical abuse, and any sexual abuse and severity of sexual abuse.
For men, transactional sex in the past year was associated with ever experiencing emotional abuse and severity of emotional abuse, severity of physical abuse, and any sexual abuse, and severity of sexual abuse. Four or more main sexual partners in the past year was associated with severity of emotional abuse, any physical abuse, severity of physical abuse, any sexual abuse and severity of sexual abuse. Four or more casual sexual partners in the past year was associated with any emotional violence and severity of emotional violence, severity of physical violence, and any sexual abuse, and severity of sexual abuse. Four or more once-off sexual partners was associated with any emotional abuse, severity of emotional abuse, any physical abuse, and any sexual abuse, and severity of sexual abuse. Not using a condom at last sex was associated with any experience of physical abuse. Perpetration of IPV and non-partner sexual violence and harmful alcohol use were all associated with ever experiencing emotional abuse, severity of emotional abuse, ever physical abuse, severity of physical abuse, and ever sexual abuse. IPV perpetration, and non-partner sexual violence perpetration was also associated with severity of sexual abuse. For women the range of childhood abuse experienced was significantly associated with transactional sex, four or more main sexual partners, four or more causal sexual partners, experiencing IPV, non-partner sexual violence, not using a condom use at last sex and harmful alcohol use. The overall severity of childhood trauma for women was associated with transactional sex, four or more casual partners in the past year, past year experience of IPV, nonpartner sexual violence, and harmful alcohol use. For men, the range of childhood abuse experienced and overall childhood trauma scores had similar associations. They were both independently associated with transactional sex, four or more main partners, casual partners or once off partners, and IPV and non-partner violence perpetration, and harmful alcohol use. The range of childhood abuse experienced for men was also independently associated with not using a condom at last sex. 
Discussion
The experience of violence and abuse during childhood for this vulnerable, and relatively young population, was exceedingly high: 75.0% of women and 88.4% of men reported experiencing any childhood trauma. All forms of childhood trauma were associated with a range of current HIV-risk behaviours, and this was true for ever experiencing a variety of types of trauma, the severity of trauma, the range of traumas experienced, and overall severity of childhood trauma. The high prevalence of childhood trauma observed here is somewhat higher than other studies in South Africa, suggesting that childhood abuse remains a major challenge that needs tackling in South Africa. It also reinforces the growing evidence suggesting informal settlements are particular sites of vulnerability for childhood trauma [13] as well as sites of poor health more widely [11] , and yet under-resourced in terms of access to services and less focused on by interventions [10, 12, 25] . The models adjusted for length of residency in the community, but did not specifically assess where participants had grown up, nor where they had experienced the childhood traumas they reported.
For men, there was a much higher prevalence of sexual abuse in childhood than in many other studies in South Africa. In this study, 47.9% of men reported any form of childhood sexual abuse. This is much higher than a younger, rural cohort, where 16.7% reported any sexual abuse [4] , and 9% in a much younger (10-17) probability sample [3] . While in a representative household sample of men in South Africa, 9.6% reported any sexual victimisation (rape) by a man [26] . However, the rate of sexual abuse seen is only slightly higher than a school-based survey where 36.8% of male students reported any form of sexual abuse [27] . The high levels of reported sexual abuse was not driven by any single item; 29.8% reported being touched against their will, 31.9% reported sex with woman 5 years older, and 17.9% reported being raped and coerced into sex, suggesting that it was not an issue with translation or comprehension of questions.
The analysis suggests that broadly for women and men, all forms of childhood traumas are associated with current HIV-risk behaviours. This relationship holds true whether the analysis is looking at ever experience of different forms of childhood trauma, or the severity of childhood traumas experienced. This reflects a growing body of global research that also outlines the close relationship between childhood trauma and HIV-vulnerability for women and men [4] [5] [6] 28] .
There was some variation in the relationships across women and men however. For women and men sexual abuse was independently associated with all HIV-risk behaviours (apart from condom use), reflecting the fact that sexual abuse seems to be a major driver of long-term health impact. For women, the number of past year sex partners tended not to be as strongly associated with physical or emotional abuse, or the range or overall severity of childhood trauma, but this was not the case with men. This may reflect different approaches to internalizing and externalizing of behaviours, whereby there is a tendency for men to externalize traumatic behaviours, while women internalize following traumatic experiences [28] .
It was also evident from the analysis that the range of childhood trauma (model 3) and the cumulative severity of childhood trauma (model 4) were both independently associated with HIV-risk. In other populations, including those experiencing significant trauma during adulthood, a similar relationship is seen [28] [29] [30] , suggesting that the impact of childhood traumas continues to shape people's lives over and above any subsequent traumatic experiences. Furthermore, approximately two-thirds of women and men experienced two or more types of trauma, highlighting the close overlap between different trauma types and that there is likely to be a cumulative impact.
The analysis also highlighted how women and men who experienced physical abuse or witnessed violence in their home were more likely to perpetrate IPV (men) or experience it (women) later in life. This co-occurrence of physical abuse and witnessing violence in childhood is increasingly recognized as a key driver of IPV [31] and has been seen in multiple settings globally [8, 31] .
The data suggested that there were weaker relationships between childhood traumas and condom use at last sex for women and men. For women not using a condom at last sex was only associated with ever emotional abuse, ever physical abuse, and the range of abuse experienced. While for men, it was only associated with ever physical abuse and the range of abuse experienced. There are a number of possible explanations for the relatively weak associations compared to other HIV-risk behaviours examined. First, we did not control for type of partner that people reported last having sex with. Condom use amongst couples trying to get pregnant, in long-term relationships, or women on long-term contraceptives will decrease [32, 33] . Second, condom use is often poorly reported in surveys, and as such these relationships are poorly understood.
The exceedingly high levels of sexual abuse amongst this sample, alongside the particularly consistent and strong relationship between sexual abuse and HIV-risk behaviours in this population, as well in other studies, highlights sexual abuse in childhood as a key driver of poor health [6, 34] and suggests there is need for further research on this topic. At a very basic level, understanding why the levels of sexual abuse in the population are so high is critical. In addition, this study did not ask about the sex of perpetrators of sexual abuse (apart from in one item). There is research in South Africa showing that boys and young men experience sexual abuse by women as well as men [26, 35] . There may be important differences by sex of perpetrator in terms of prevalence, and long-term impacts. Understanding the prevalence, forms and impacts of childhood sexual abuse amongst young men and boys remains a key research challenge to enable a meaningful response to be constructed.
There are a number of limitations to the study. Data are cross-sectional and as such relationships may be bi-directional, and longitudinal studies are required to establish the temporality of associations. The retrospective nature of questions may mean reporting of childhood experiences is weaker, and there may be some level of confusion around when specific acts occurred i.e. before or after the age of 18 for some participants. Studies suggest that recall bias may lead to an under-reporting of events in childhood [36] , as such, the impact of retrospective reporting of childhood traumas on the analysis is unclear, again suggesting the need for prospective studies. Finally, the sample were self-selecting into an intervention evaluation and are therefore not representative of the population of young people living in urban informal settlements. Inclusion criteria mean those in formal employment or school were not included in the study.
The analysis highlights the importance of reducing all forms of childhood traumas as a way to reduce subsequent HIV-risk amongst young women and men. An increasing number of interventions have shown the potential to reduce harsh parenting across the global south [37] and modifying and implementing these in informal settlements remains a critical challenge. Another response to this analysis is to consider how the range of current HIV and IPV-prevention interventions already being implemented can include components on reducing the traumatic effects of childhood trauma as part of their wider intervention. A range of traumafocused cognitive behavioural interventions [38, 39] may have an important role to play in achieving this.
Conclusion
Despite the huge challenges for people living in informal settlements such as poverty, gender inequalities, and lack of access to services, which independently shape HIV-risk behaviours, this study highlights that childhood traumas remained a salient driver of HIV-risk behaviours amongst young people. As the analysis showed, young people's experiences of all forms of childhood trauma, specifically emotional abuse and neglect, physical abuse, and sexual abuse were exceedingly high in this population. Additionally, there were incredibly consistent findings across women and men, whereby childhood traumas, assessed in a wide variety of ways were consistently associated with a range of HIV-risk behaviours. As such, despite the immediacy of many of the problems of young people living in informal settlements, there remains a pressing need to reduce the experiences of childhood traumas and their long-term effects. 
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